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ARTICLE INFO ABSTRACT
Article history: This paper proposes a method to predict chatter vibration generated in milling
Received 8  May 2014 processes and to enhance machining quality and surface finish. Chatter vibration
Revised 20 June 2014 is a common problem in the milling of thin walls and floors. It causes a poor
Accepted 24 June 2014 surface finish, or even marks, to appear on the final machined surface. Therefore,
an effective method is necessary to predict chatter vibration in machine tools. In
Keywords: this investigation, chatter vibration is measured by an accelerometer,
Chatter vibration microphone, and Acoustic Emission (AE) sensor in a machining operation.
Tool passing frequency Based on the results of the experiment, a microphone can be applied for the
Accelerometer prediction of chatter vibration in milling processes.
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AE sensor
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Fig. 1 Experimental setup

326

Fig. 2 Modal test setup
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Table 1 Cutting conditions

Spindle Speed (rpm) 4,000, 6,000, 8,000, 10,000

Feed per Tooth (mm) 0.01

11,12, 13, 14, 15,16, 1.7

Depth of Cut (mm)
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(a) Stable cutting

(b) Unstable cutting

Fig. 4 Machined surface according to cutting condition
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Fig. 5 Results of FFT Analysis with Accelerometer with 6,000 rpm
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Fig. 6 Results of FFT Analysis with Microphone with 6,000 rom
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Fig. 7 Results of FFT Analysis with AE signal with 6,000 rpm
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Fig. 8 Comparision of FFT Results in depth of cut 1.7 mm

Table 2 Results of experiments for chatter vibration

oM 4,000 6,000 8,000 10,000
17 | X | X|X|xXx|o|x|0o|o0o|O0O|]O|O]|oO
16 | x| x| x|o|o|O0O|O|O|O|]O|O]|O
15 | x| x| x|o|lo|lo|lo|lo|Oo|O]|]O]|oO
14 | x| x| x|o|o|o0o|O0O|O|O|]O|O]|O
13 | x| x|x|o|lo|lo|x|o|o|O]|]O]|oO
12 | x| x| x|o|o0o|]O0O|X|O0O|O|X]|O0]oO
L1 | X | X | X | X | X | X |X|X|X]|X]|X]X

Sensor | Mic |ACC| AE | Mic |ACC| AE | Mic |ACC| AE | Mic |ACC| AE
Mic: Microphone 0 Chatter Occur
Acc: Accelerometer x No Chatter

AE: Acoustic Emission
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